INTRODUCTION
By the time early explorers and subsequently eighteenth-century colonial hunters and farmers advanced into the Great Karoo of South Africa, the pastoralist Khoe and foraging /Xam (San) had been roaming and using the region for centuries. Competition for resources ensued, and in the resulting conflict, the /Xam particularly, were unable to resist the better-armed and mounted colonists. The males were hunted down or they fled into the hills. Many of the captured /Xam, especially women and children, were taken back to the farms of members of the colonists' punitive commandos. By the late 1700s, most colonist farms in the area had a number of so-called 'tame Bushmen' . 1 Although these farm /Xam tended to come and go, they proved to be excellent herders and also acquired the various skills of a sheepfarming enterprise-including shearing. The advent of wire fencing, the growth in demand for wool and hence more intensive farming, eventually saw colonist farmers developing larger flocks of woolbearing sheep and this necessitated laborers-as shearers-to be available in numbers at a particular time in the agricultural cyclethe shearing season. The farm /Xam and their descendants adapted to this need of a floating pool of sheep shearers by moving from farm to farm, first on foot with their possessions on pack animals, but eventually by means of donkey-drawn carts fashioned from the parts of derelict horse carriages and motorized vehicles. 2 Thus, came into use the term Karretjiemense or Karretjie people-a self-appellation with the Afrikaans word Karretjie, meaning donkey cart. 3 The Karretjie people with their mobile lifestyle became a common sight in the Great Karoo region (an arid scrubland with dispersed hills that stretch over an area of 400 000 km 2 of the Northern, Eastern and Western Cape Provinces of South Africa). Typically, the Karretjie people have a home base or as they call it 'uitspanning' or 'staning' where they erect their temporary overnight shelters in between shearing assignments. These 'stanings' are usually on a neutral piece of land such as the section of land between a road and a farm fence. They will then stay there until a farmer needs a shearing team or a temporary job to be done. The donkey cart will then be packed and the whole family and living unit will move to the farm until the work is done, whereupon they move back to the original 'staning' again.
Changes in the agricultural economy of the region, and competition from unionized shearing teams, have increasingly contributed to the trend toward sedentarism among the Karretjie people. They were arbitrarily and incorrectly categorized as 'Coloured' under the previous political dispensation and were sociopolitically invisible to the government. The present South African democracy has only confirmed the realities of their disempowerment and they are still restricted to their temporary shelters on the verges of roads or in informal settlements on the fringes of Great Karoo towns. Recognition of them locally often only comes in pejorative terms. 1 In trying to understand the genetic ancestry of the Karretjie people, we have taken advantage of the properties of mitochondrial DNA (mtDNA) and Y-chromosome markers to reconstruct their maternal and paternal ancestries, respectively. As mtDNA is transmitted maternally in the absence of recombination, the mtDNA lineages found in the Karretjie people should elucidate the maternal ancestors of the group. Similarly, the non-recombining region of the Y chromosome ought to highlight the paternal ancestry of the Karretjie people. We have included a group of Coloured individuals who live in close proximity to the Karretjie people for comparative analysis.
Previous studies on San populations have shown that they harbor some of the most ancient mtDNA and Y-chromosome lineages found globally. The mtDNA haplogroup L0d, dating to between 60 000 and 100 000 years 4, 5 has been found at varying frequencies among different San groups; 51% in the !Xun; 6 92% in the Ju\'hoansi; 7 and 16% in the Khwe. 6 Recently, L0d was found at frequencies of 76% and 71% in a combined group of Khoe and San individuals as well as in a Coloured group, respectively. 8 In addition, L0d is found at a frequency of 6% in the click-speaking Sandawe but not in the Hadza population from Tanzania. 9 Haplogroup L0d is found at low frequencies in SouthernAfrican Bantu speakers, and is a useful marker to estimate the extent of maternal gene flow from the Khoe and San. 8, 10, 11 Using whole mitochondrial genome sequencing, Behar et al. 5 published an updated phylogeny and nomenclature of African mtDNA haplogroups in which the L0d haplogroup was further resolved into L0d1, L0d2, L0d3 and their associated sub-haplogroups.
The oldest Y-chromosome haplogroup, haplogroup A, is found at high frequencies among San populations (specifically A-M14 and A-M51), and ranges in frequencies from 36 to 44% in the !Xun and Ju\'hoansi to around 12% in the Khwe. [12] [13] [14] [15] [16] [17] [18] These findings were reaffirmed by Naidoo et al., 19 who examined a larger group of Khoe and San individuals from various sub-groups and found haplogroup A to be present at a frequency of 44% in the combined sample. The other Y haplogroups associated with the Khoe and San are haplogroup B-M112 (ref. 19 ) and E-M35 (specifically the E-M293 marker within E-M35). 19, 20 This research was approved by the Human Research Ethics Committee at the University of the Witwatersrand (Protocol numbers M050902 (CMS) and M980553 (HS)). All samples were collected with the participants' informed and written consent. When individuals could not sign their name, they marked the signature section with a cross and provided a thumbprint in the presence of a witness.
MATERIALS AND METHODS Subjects

DNA extraction
DNA was extracted from 10 ml EDTA-blood using the salting-out method. 22 DNA samples were quantified using a NanoDrop ND-1000 Spectrophotometer (Coleman Technologies, Newtown Square, PA, USA, LabVIEW) and diluted to 10 ng ml À1 using double distilled water.
MtDNA analysis
MtDNA types were assigned to macro-haplogroups L0-L6, M, N and R using the minisequencing technique. 8 The mtDNA control region was amplified and sequenced according to previously published methods 23 with some modification. 8 Sequence data were obtained for hypervariable segments I (HVS I; nucleotide positions 16 024-16 400) and HVS II (nucleotide positions 57-302). The base calls at positions 16 184-16 193 were ascertained by manual inspection of electropherograms and where there was any uncertainty about a mutation, the sequence was repeated with the reverse primer. Insertions or deletions were treated as a fifth state. When there was uncertainty whether a mutation in the 16 184-16 193 region was the result of a substitution or an indel, the mutation was always treated as a substitution. All sequences were compared with the revised Cambridge reference sequence 24 to establish the variant positions, and were assigned to haplogroups according to the proposed nomenclature. 5 Haplotypes generated for the combined HVS I and II sequences were used in further analyses. The sequences obtained from the present study were Figure 1 Maps illustrating the location of Colesberg in South Africa as well as the location of the different 'stanings' where sample collection were done in relation to the town. Samples were collected at the Merino Inn staning, the Garings staning and the Lowryville staning (some individuals from the Station staning and the Seekoei River Bridge staning were previously relocated to the Lowryville staning).
submitted to Genbank (accession numbers HQ173994-HQ174100 for HVS I and HQ174101-HQ174207 for HVS II sequences).
Y-chromosome analysis
A total of 23 single nucleotide polymorphisms were typed using restriction fragment length polymorphisms in a hierarchical manner to resolve the Y-chromosome haplogroups in the sample of 54 males (Supplement 1). In addition, 11 Y-chromosome short tandem repeats were typed using the PowerPlex Y System (Promega, Madison, WI, USA) according to kit instructions.
Computational analyses
Mitochondrial HVS sequences were aligned using the Clustal W algorithm 25 implemented in BioEdit v.7.0.5.3. 26 Gene diversity, 27 nucleotide diversity 27 and average number of nucleotide pairwise differences 28 were calculated using DnaSP v4.10. 29 Selective neutrality tests of Tajima (D) 30 and Fu (Fs) 31 were also determined using the algorithms implemented in DnaSP. The genetic differentiation between the Karretjie people and Coloured group was evaluated by calculating Fst, 32 F st based on pairwise differences and an exact test of population differentiation 33 using Arlequin v3.0b. 34 A network showing the relatedness between HVS sequences was constructed using Network v4.5.0.0, 35 based on the median-joining algorithm. 36 Networks were subjected to maximum parsimony post-analysis using the Steiner maximum parsimony algorithm 37 within Network v4.5.0.0. A phylogenetic tree was constructed using Bayesian likelihood analysis with the assistance of MrBayes v3.1. 38 The general time-reversible substitution model with Gamma-distributed rates and Invariable sites was used as it produced the best likelihood prediction using MrModeltest 2.2. 39, 40 Time to most recent common ancestor of the L0d haplogroup and the L0d sub-haplogroups was calculated from the median-joining network using the Rho statistic. 41 Time to most recent common ancestor was also estimated using a coalescence approach by means of the Markov Chain Monte Carlo sampling algorithm, as implemented in BEAST v.1.4.8. 42 The general time-reversible substitution model with estimated base frequencies and a Gamma plus Invariant Sites heterogeneity model was used to infer the ancestral gene trees for each haplogroup. The mean substitution rate was fixed to the rate of Ward et al., 43 and a relaxed molecular clock (uncorrelated lognormal) was used. The Bayesian Skyline coalescent was used as tree prior. The population size function can be implemented using either a piecewise constant or a piecewise linear function of population size change. In the present study, a piecewise linear model made up of 10 control points was used. Each Markov Chain Monte Carlo sampling was repeated for 40 000 000 generations, sampled every 4000, with the first 4 000 000 generations discarded as burn-in. All runs had an effective sample size of at least 1000 for the parameters of interest. Each independent run was repeated at least twice and results were combined using the LogCombiner v1.4.8 tool included in the BEAST package. Monophyletic clades were imposed in BEAST according to clades defined by network and Bayesian phylogenetic analysis. As L0d1c sequences were not monophyletic in the Bayesian-based phylogenetic tree but in the network analysis, these sequences were grouped according to the network analysis result.
A Neanderthal HVS sequence (Genbank accession numbers: AF011222 and AF142095) and the control region reference sequence 24 were included in phylogenetic and network analyses. Fifty additional published L0d HVS sequences were also included for comparative analysis (30 HVS sequences from Behar et al.; 5 20 HVS sequences from Gonder et al. 44 and Tishkoff et al. 9 after removal of the common sequences in these studies). The two sequences classified as isolate TZSW084 (Sandawe) in the Genbank files (accession numbers: EF184586.1 in Gonder et al. 44 and EF999659.1 in Tishkoff et al. 9 ) do not have the same L0d sequence when compared (in Gonder et al., 44 it is an L0d1b sequence and in Tishkoff et al., 9 it is a L0d3 sequence). The Genbank file for isolate TZSW084 in Gonder et al. 44 seems to contain a duplicate sequence of isolate SanC5 (San) in Gonder et al. 44 as these two whole genome sequences are identical. Therefore, SanC5 (L0d1b) and TZSW084 (L0d3) from Tishkoff et al. 9 were included in the present analysis and TZSW084 (L0d1b) from Gonder et al. 44 was excluded. This is an important note as a subsequent publication 45 used this sequence as a Tanzanian sequence, which lead to a tree in which this sequence represents the only Tanzanian individual outside the L0d3 clade (it is shown to group with San individuals and not with other Tanzanian individuals in the L0d3 clade in Supplementary Figure 1A from Schuster et al. 45 ). Problems in the Gonder et al. 44 Genbank submissions were mentioned previously; 46 however, the misclassification of this particular sequence was not addressed.
The genetic affinities of the Karretjie people and the Coloured group from Colesberg were compared with other sub-Saharan African populations using some previously published HVS sequences. 9, 47 These included two Bantuspeaking groups from Zambia (Bisa and Kundu); 47 two Bantu-speaking groups from Tanzania, (Turu and Sukuma); a Pygmy group from Cameroon, (Bakola); an Afro-Asiatic (Burunge) and a Nilo-Saharan speaking group (Datoga) from Tanzania; and two San groups from Southern Africa (!Xun and Khwe). 9 Although the !Xun and Khwe were sampled in South Africa, they originated in Angola 48 and belong to the northern San linguistic group (Ju) and central San linguistic group (Khoe-Kalahari branch), respectively. 49 Sequence data from HVS regions (16 032-16 391 for HVS I and 57-302 for HVS II) were in the comparative analysis. Seven sequences from the published data were excluded to minimize missing data (one San-EF999719; three Bisa-GQ131434, GQ131445, GQ131497; three Kundu GQ131484, GQ131502, GQ131503). A Fst 32 distance matrix of the pairwise comparisons between the different populations was created using Arlequin v3.0b. 34 and visualized as a UPGMA tree in MEGA v.4. 50 
RESULTS
MtDNA and the maternal ancestry of the Karretjie people
We derived 56 unique mitochondrial HVS sequences in the combined sample of 107 individuals (Supplement 2). Haplogroup L0d was found in all the Karretjie people tested and was also the most common haplogroup (64.5%) found in the Coloured sample (Table 1) . Of the remaining haplogroups found in the Coloured group, 27.6% were traced to African origins and 7.9% to non-African origins (Table 1 ). All seven of the L0d sub-groups (L0d1a, L0d1b, L0d1c, L0d2a, L0d2b, L0d2c and L0d3) were found in the combined sample (Supplement 2). The number of individuals belonging to the L0d haplogroup in the Karretjie people was significantly higher than in the Coloured group (Fishers exact Po0.0001).
A complete list of the 77 haplotypes (56 from this study) used in phylogenetic and network analyses are given in Supplement 2. There was good concordance between the placement of the different mtDNA sequences in the network (Figure 2) , and their haplogroup and subhaplogroup assignment. MtDNA haplogroup L0d was most closely associated with the Neanderthal sequence in the network followed by L0a (Figure 2) .
The L0d clade on the network consisted of 54 unique haplotypes; 36 were from the present study and the remaining 18 from published data (Supplement 2). With the exception of haplogroup L0d3 (which harbored mtDNA types found in the Sandawe from Tanzania 9,44 and the sample from Kuwait 5 ), the remaining L0d sub-haplogroups were from individuals who were sampled in Southern Africa. Haplogroup L0d2a harbored the most number of haplotypes (12) and displays a star phylogeny, which is consistent with a recent and rapid expansion of mtDNA types. This is supported by a significantly negative Fs statistic (Fs¼À4.670, Po0.000) for this sub-haplogroup.
A Bayesian-based phylogenetic tree (rooted with Neanderthal) showed high clade support (40.80) for five of the seven L0d subhaplogroups (Supplement 3). L0d1c did not form a monophyletic clade; this was probably due to the hypermutable 16 129 mutation also observed in the network analysis (Figure 2) .
The ages of the mtDNA L0d sub-haplogroups (Table 2) were estimated using the Rho statistic, 41 with the associated s.d., s 51 and a mutation rate of 2.5Â10 À6 per nucleotide per generation. 43 L0d was dated to 88 000 (±18 000) years before present; this value was older than previous estimates (49 600-62 000 years before present), 4,11 but comparable to other studies (90 400-100 800 years before present 5, 44 ). The coalescent approach to estimate time to most recent common ancestor yielded older dates for all haplogroups (Table 2) .
Nucleotide diversity and average number of nucleotide pairwise differences in the Coloured population was more than twice that of the Karretjie people (Table 1) , in keeping with a more heterogeneous origin of mtDNA types in the Coloured group. About 65% of the maternal ancestors of the Coloured group (placed in the different L0d sub-haplogroups in the network) can be traced back to the Khoe and San, and six haplotypes are common to both the Karretjie people and the Coloured group (Figure 2) . The more admixed nature of the Coloured group compared with the Karretjie people is apparent in the summary statistics and the haplogroup frequency distributions (Table 1 ). Interpopulation differences, as suggested by the low Fst (0.069) and F st (0.062) measures, however, do not suggest significant difference in the maternal contribution to the two populations.
Also, the exact test for population differentiation between the Karretjie people and Coloured group was consistent with little population structure (Exact P-value¼0.596, s.d.¼0.063).
The Fst distance matrix between sub-Saharan African groups (Supplement 4) shows that the Coloured group and the Karretjie people are closely related to !Xun and Khwe San groups. This relationship is supported further in the UPGMA tree (Figure 3) , in which the Coloured, Karretjie people and !Xun/Khwe groups form a monophyletic group. In this tree, the other click-speaking groups from Tanzania (Sandawe and Hadza) are found on different branches; this can be attributed to the differences in frequencies of haplogroup L0d and its associated sub-haplogroups in the Tanzanian and Southern-African click speakers.
Tajima's (D) and Fu's (Fs) tests for neutrality yielded negative values for both the Coloured group as well as in the Karretjie people (Table 1) , but the Fs statistic was only significant in the Coloured population. The Fs statistic, a good predictor of population expansions, 52, 53 was lower in the Coloured population when compared with the Karretjie people, suggesting a stronger signal for growth and/or positive selection in the Coloured population (Table 1) . To overcome the effect of sample size biases between the Karretjie people (N¼31) and the Coloured group (N¼76), we performed random sub-sampling with replacement in the Coloured group (100 times for 31 individuals and tested the Fs statistic for the 100 data sets of 31 Coloured individuals). In this re-analysis, Fs had an average value of À2.360 (s.d.¼1.724), which is significantly lower than the À0.157 we previously obtained for the Karrejie people (95% confidence interval¼0.342).
Y-chromosome DNA variation
The sample sizes for the Karretjie people (N¼19) and the Coloured group (N¼35) were small, but the combined group of 54 males harbored Y chromosomes that were assigned to 12 different Y-chromosome haplogroups delineated into 48 Y-short tandem repeat haplotypes (Figure 4 , Supplement 5). Gene diversity estimated from short tandem repeat data was higher in the Coloured group compared with the Karretjie people (Figure 4) . In contrast to the mtDNA data, the Y-chromosome haplogroups in the Karretjie people were derived from a heterogeneous background (Figure 4 ; Supplement 5). Haplogroup E, the commonest Y-chromosome haplogroup found in sub-Saharan Africa, was found at a frequency of 63.2% in the Karretjie people and 60% in the Coloured group (Figure 4) . Haplogroups E-M75, together with E-M191 and E-M2 (58% in the Karretjie people; 54.2% in the Coloured group), has a wide geographic distribution in Africa, and is suggested to have spread as a result of migrations of people speaking Bantu languages. [54] [55] [56] Haplogroup E-M35 (present in B5% of the Karretjie people and 5.7% in the Coloured group) is a widely distributed haplogroup that occurs throughout Africa but also has a circum Mediterranean distribution. However, a recent study linked a sub-marker in the E-M35 clade (E-M293) with the introduction of pastoralism to the southern parts of Africa. 20 E-M293 was not used in the present study and individuals who possessed the M35 mutation were as assigned to haplogroup E-M35*. Henn et al. 20 found that the DYS389I-10 short tandem repeat allele was associated with the E-M293 marker in the San populations they examined. In the present study, two individuals from the Coloured population had E-M35* DYS389I-10 Y chromosomes (Supplement 5), suggesting San ancestry, but the individual from the Karretjie people group who had the E-M35* Y chromosome harbored the DYS389I-13 allele and had identical matches to nine east Europeans in the YHRD database (http://www.yhrd.org). It seems more likely that the latter individual has a E-M35 Y chromosome of Eurasian origin. Haplogroup A, which was found in Southern-African Khoe and San groups, as well as in other populations with recent huntergatherer ancestry, 12, 16, 19 occurred at a frequency of 10.5% in the Karretjie people and 2.9% in the Coloured group. Haplogroup B-M150, more commonly found in Bantu speakers, was found at a frequency of 5% in the Karretjie People and 5.7% in the Coloured group. Haplogroup B-M112 was only found in the Coloured group (Figure 4) . The Eurasian haplogroups I, J and R were found in the Karretjie people and Coloured group at frequencies of 21.1% and 28.6%, respectively, (Figure 4 ). This suggests that at least one-fifth of the Y chromosomes in these groups are derived from non-African sources.
DISCUSSION
MtDNA and Y-chromosome DNA analyses used in the present study were quite robust, despite the small sample size, in revealing the maternal and paternal ancestries, respectively, of the Karretjie people. The exclusive presence of mtDNA haplogroup L0d (and its associated sub-haplogroups) in the Karretjie people is highly suggestive of Khoe and San maternal ancestry. The Y-chromosome pool in the Karretjie people was more heterogeneous with contributions from Bantu-speaking (63.2%), Eurasian (26.3%) and only small number of San (10.5%) lineages (Figure 4 ). The colonial period had an adverse effect on the San; men were either persecuted or dispersed by European colonists, whereas women were forcibly relocated to farms thereby disrupting their family units. The resulting unions between displaced San women and white male colonists as well as the incoming Xhosa-speakers have left an indelible record in the paternal contribution of the extant Karretjie people. Moreover, their San identity and hunter-gatherer lifestyle were lost, and as the Karretjie people, they acquired a new sociocultural and sociopolitical identity as wandering sheep shearers. With the first democratic elections in South Africa held in 1994, Karretjie people had, for the first time, a right to be classified as citizens of South Africa. Unfortunately, following the biases of the previous system they were still arbitrarily classified as Coloured. Although they distinguish themselves from the Coloured community and refer to themselves as the 'yellow' or 'Bushmen' (i.e., San) people, as opposed to the 'brown' or Coloured people, the system is still insensitive to such self-perception.
Using mtDNA haplogroup L0d as a marker to estimate Khoe and San contribution to maternal ancestry, the Karretjie people have a more exclusive Khoe and San ancestry (100%) when compared with other San groups such as !Xun and Ju\'hoansi (51-92%). 6, 7 The Coloured group also had a high L0d mtDNA pool (65%) comparable to the !Xun group (51%), sampled at either Schmidtsdrift or Platfontein in the Northern Cape Province. 6 The relatedness between the Karretjie people, Coloured and !Xun/Khwe San was also apparent from their association in the UPGMA tree when compared with other subSaharan African populations (Figure 3) . It is very difficult to distinguish the Khoe and San on the basis of their mtDNA haplogroups; both groups have high frequencies of L0d and varying contributions from other African and non-African sources that have contributed to their mtDNA pool. 57 It might be suggested that Coloured communities, who have a higher social ranking, are descendants of Khoe pastoralists, whereas the Karretjie people are descendants of San hunter-gatherers. However, in the network featured in Figure 2 , mtDNA types present in Karretjie people and the Coloured group were distributed throughout the L0d clade and could not be resolved to San or Khoe origins. The Fs statistic (Table 1) is also consistent with different demographic histories for the maternal ancestors of the Karretjie people and the Coloured group, with a stronger signal for demographic expansion in the Coloured group (which could be attributed to the mtDNA haplogroups other than L0d present in the latter).
The data obtained for the Coloured population in the present study is similar to that published previously on Coloured groups from the
Ta nz an ia
Bis a Zam bia T u r u T a n z a n ia S a n d a w e T a n z a n ia S u k u m a T a n z a n ia H a d za Ta n za n ia S a n A n g o la This study permitted a judicious assessment of the sub-haplogroup structure within L0d. Behar et al. 5 resolved L0d into seven subhaplogroups (L0d1a, L0d1b, L0d1c, L0d2a, L0d2b, L0d2c and L0d3); our parsimony network analysis and Bayesian phylogenetic analysis also resolved the mtDNA types within L0d into seven subhaplogroups. Of these, L0d2b, L0d2c and L0d1c contained a limited number of mtDNA types (Table 1) and were found only in the Coloured group, whereas the other four sub-haplogroup clades harbored mtDNA types found in both the Karretjie people and the Coloured group. The samples examined by Gonder et al. 44 and Tishkoff et al. 9 were from northern San (!Xun and Khwe) and their mtDNA types were placed predominantly in the L0d1c clade with single individuals in other sub-clades. L0d2a seemed to have undergone a recent expansion in the Coloured and Karretjie people. The individuals, from the Behar et al., 5 study, whose mtDNA types were placed in L0d2a included three Khoe and San, one Tswana from South Africa, one Mozambican and one Khwe.
L0d3 is the only sub-haplogroup, which has a geographic distribution outside of Southern Africa and occurs in Tanzania, 9, 44 and as far as in Kuwait. 5 Previous studies suggested that the L0d clade could be subdivided into a Southern African and East-African subclade. 9, 44 However, the present study shows that this is only true for the L0d3 clade. Whole mtDNA genome sequence data places L0d3 as the oldest branch within the L0d clade. 5 This is further supported by the deeper coalescence times estimated for L0d3 (64 000 ± 23 000 years before present) in the present study. In the absence of a wider geographic representation of sampling within Africa, several scenarios can be considered to explain the L0d geographic distribution pattern. One plausible scenario could be that L0d occurred over a wide geographic region that spanned the region between east Africa to the south. L0d3 had a clinal distribution across this region, whereas the other 'younger' branches of L0d, namely L0d1 and L0d2, only evolved in the ancestors of present day San. Intermediate branches of L0d3 were then lost because of drift and external factors such as the Bantu expansions, and only an eastern and southern branch of L0d3 remained. Another possibility is that there was an early split in people harboring L0d*, and that L0d3 evolved only in east Africa and L0d1 and L0d2 in the south. In this scenario, L0d3 would have been introduced into Southern Africa as a result of a subsequent migration of people from East Africa who harbored L0d3. A third possibility is that L0d originated in early inhabitants from Southern Africa, and, as some people migrated northward, L0d3 survived in their descendants while others were lost because of drift. This scenario is very plausible given the convergence of data from other studies placing Southern Africa as the most likely geographic region for the origin of modern humans. 60 
CONCLUSION
The Karretjie people are a good example of people who over the years have had to develop new identities. Despite this, their genetic ancestry, particularly their maternal ancestry, is consistent with an exclusive Khoe and/or San ancestry. The mtDNA haplogroup L0d and its sub-haplogroups is the only branch of the mtDNA tree that has survived in this group and there has been no maternal gene flow from Bantu speakers into the group. However, the Y-chromosome DNA findings indicate that both Bantu speakers and Europeans have contributed to the gene pool of the Karretjie people in the past. The Coloured group, who lives in close proximity to the Karretjie people in Colesberg, has a more heterogenous mtDNA and Y-chromosome DNA pool-an observation consistent with historical data. This study highlights the value of mtDNA and Y-chromosome DNA in gaining insights into the prehistory of populations in the absence of written records.
